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FOREWORD 



Applied Mathematics-Tenth Grade is a mathematics course, 
taught by mathematics teachers, which capitalizes on the innumerable 
practical problems occurring in day-to-day living. This course, which 
is the culmination of several pilot projects, places great emphasis on 
the mathematical problems inherent in the various trades and industries. 
A primary objective is to apply, improve, and increase the computa- 
tional skills learned in previous grades. Applied Mathematics features 
a variety of presentations to motivate and maintain interest. Student 
involvement is stressed through the use of kits, measuring devices, 
models, and tapes. 

This publication is specifically designed for use with tenth grade 
boys whose main interest lies in the shop and industrial arts areas. 

It will presume teacher evaluation in terms of student reaction and 
behavioral responses. The teacher is urged to study carefully the 
philosophy of the course and the instructions for the use of the manual 
and text. These are stated in the following sections of the Introduction. 

The Board of Education and Superintendent of Schools wish to 
express their appreciation to the curriculum committee and to all 
mathematics teachers cf Baltimore County whose participation in the 
pilot programs made possible the development of this curriculum 
publication. The staff wishes to acknowledge the valuable contribu- 
tions of those persons, organizations, and industries listed on the 
following page. 

Special commendation is due Mrs. Beatrice V. Hagedorn, 

Mrs. Barbara S. Parks, and Miss Martha Ann Lynch for their careful 
and painstaking effort in the production of this manual. 

Tows on', Maryland William S. Sartorius 

November, 1968 Superintendent of Schools 
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Introduction 



A. PHILOSOPHY 

Education in a free society has a twb-fold obligation. First, it 
must assist each member to realize his filll potential. Second, it 
must enable each member to become an autive participant and a 
positive contributor to that society. It is (Inly through the discharge 
of these educationalobligations that a free (society can continue to 
exist and flourish. 

The various subjects in the school curriculum are organized 
to focus on this goal of the ideal citizen. 0.1 these disciplines, the 
study of mathematics assumes a prominent '\*ole. There is widespread 
agreement that mathematical literacy and competence is essential for 
the preservation of our society. The past declade has seen a revitaliza- 
tion of mathematics, spurred on by the advei 
expansion of science, and the forward thrust 
This renaissance has been primax*ily directec, 
of needed scientists, engineers, and mathem 

of these specialists is matched by a corresponding shortage of crafts- 
men in the skill trades. This dearth of ski Died workers is tending to 

a if 

become a serious bottleneck in the service ;j.reas, and in the production 

of consumer goods and defense items. 

The shortage of craftsmen in the ski/l trades provides an 

unusual opportunity for curriculum desigr/ers to enable students 

/ 

who are not talented in academic mathematics to reach their full 

/ 

potential. Many of these students are talented in hand and eye 
coordination, which are essential in the "skill trades. It logically 
follows that mathematics courses for these students should be. 
designed to capitalize on the numerous applications in the skilled 
trade and service areas. The mathematics experiences in such a 
program should borrow heavily fro m the laboratory approach 



it of Sputnik, the 
of industrial technology. 

toward the production 
•iticians. The shortage 
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involving student activity with measuring devices, industrial 
materials, and business order forms. This "hands on" approach 
should be a close approximation to the situations these students 
will meet in their chosen work. Such a design can make mathe- 
matics meaningful to students. 

Local industrial organizations as well as national organiza- 
tions in petroleum, steel, lumber, concrete, and others are most 
anxious and interested in cooperating with school systems in such 
programs by furnishing materials and consultants. 

The mathematics teacher plays a new role in such applied 
mathematics courses. He becomes a member of a team of industrial 
arts and vocational specialists. In the past, the shop teacher taught 
mathematics along with mechanical skills or procedures. However, 
the emphasis was upon industrial skills. In general, shop teachers 
have not been trained as mathematics specialists who can detect 
and diagnose difficulties which students encounter with mathematical 
concepts and skills. On the other hand, the mathematics teacher 
with his broad knowledge of mathematical principles and techniques 
can bring to the area of the skill trades a competency and literacy 
in applied quantitative problems. Furthermore, the mathematics 
teacher i. afforded a splendid opportunity to answer the question so 
often asked by students, "What is mathematics good for?" It is 
important to emphasize that the course in applied mathematics for 
the skill trades should not be characterized as "shop mathematics. " 
Rather, the applied mathematics course is a mathematics course, 
taught by mathematics teachers, emphasizing mathematical con- 
cepts, maintaining and developing computational skills, but 
capitalizing on the numerous and fertile situations in the applied 
trades. 
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In summary, such courses in mathematics oriented to 
applications in the skill trades are a necessary facet in any cur- 
riculum design. These courses provide an opportunity for many 
students to develop their talents to the fullest, and allow them to 
make a positive contribution to a healthy economy and to an 
industrial and consumer complex which demands a plentiful supply 
of skilled craftsmen. 

B. USING THE RESOURCE MANUAL 

This manual provides a series of activities for use with 
applied mathematics students in grade ten. Suggestions for using 
the activities are included. The teacher is urged to read these 
suggestions carefully since familiarity with the materials included 
should be of great assistance in determining the best program for 
students . 

The manual is organized around the following applied areas; 
Automotives, Building Trades, Home cind Finance, and Manufactur- 
ing. A section of Related Applied Activities contains miscellaneous 
activities of an applied nature ranging from specific lessons to 
suggested speakers and apprenticeship information. The final 
section of the manual is devoted to Computational Activities and 
contains a thorough collection of drill type exercises in an applied 
setting. 

STUDENT ACTIVITIES 

For each student activity a teacher commentary printed on 
yellow paper is included. This commentary indicates the title of 
the activity, the behavioral objectives, appropriate background 
information, necessary materials, and a suggested procedure for 
implementation. Student work sheets are printed on white paper 
and immediately follow the teacher commentary. The teacher can 
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reproduce these work sheets by removing the master copy from the 
manual and making a thermal spirit master. The spirit master can 
then be used to produce copies for the students. When necessary, 
thermal transparencies can be made in a similar fashion. Care 
should be taken to place the master copy back in the manual for use 
at a later date. 

If color is desired it may be added by using colored masters 
before duplicating. 

The student activities section also includes reference to: 

1. Kits. These kits are effective devices for use in small 
groups or with individual students. The teacher is supplied 
with all the necessary instructions for use of the kits as well 
as the accompanying work sheets. 

2. Tapes. A series of taped "Man on the Job" interviews 
have been prepared. Suggestions for use of the tapes are 
included as well as a brief synopsis of the contents of each 
tape. 

ORGANIZATION OF STUDENT ACTIVITIES 

As mentioned above, the activities are organized within broad 
applied areas. However, the order in which these applied areas are 
discussed is left entirely to the discretion of the teacher. The 
interests of the class should be a major factor in determining the 
selection and length of any particular unit. The activities within a 
given applied area are arranged according to the desired sequence. 
The teacher should feel free to change the sequence provided it 
does not alter the logical development of a particular concept. It 
is not necessary to teach all activities within a given applied area 
before proceeding to another area. In fact, experience suggests 
that it might be more desirable to change topics rather frequently. 



Special interests and experiences of the teacher should be 
given prime consideration when organizing and selecting activities. 
For example, if a teacher has had previous experience in industry 
or within a trade, he should be sure to capitalize on such experience 
in the classroom. In any event, there should be no pressure to 
finish all activities in the manual or 1:o cover the textbook. 

USE OF THE TEXTBOOK 

The textbook, Applied Mathematics by Johnson and Andris, 
should be used in conjunction with this manual. Many activities 
in the manual are keyed directly to the textbook for exerciser or 
background information. The sections of the text devoted to the 
trade areas should be particularly helpful. 
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Automotive 

Activities 



I. Activity Reading e. Map 

II. Objectives: The student should be able to: 

A. Locate a city, town or other location on a map by use of 
the map index and map coordinates 

B. Determine road conditions and road types, transportation 
facilities available, boundaries, land and water areas, 
populations and seats of government, and points of interest 

C. Find the distance between two locations (that are listed) by 
use of the map^ mileage table 

III. Background Information: 

Every year new records are set in the number of people using 
our highways and in the number of miles traveled. Yet, of the 
millions of people using our highways, relatively few can make 
full use of the excellent maps and charts offered free by the 
major oil companies. These carefully edited road maps are 
seldom found in a classroom even though they contain more 
facts per square inch than most printed matter. This topic has 
been developed to help increase map reading skills, to demon- 
strate how the wealth of information on a road map can be put 
to greater use, and to offer another practical situation in 
which students must use the fundamental operations for whole 
numbers. 



IV. Materials: 

A. Esso road maps (Delaware, Maryland, Virginia, and 
W est Virginia) 

B. Student work sheet, "A 'Line on Maps 1 * (one for each student) 

V. Suggested Procedure: 

A. Distribute the maps to each student. 

B. Direct the students* attention to the map index and aid 
them in discovering how to locate a city or town. Locate 
several cities or towns. 

C. Direct the students* attention to the map legend. 

1. Have the students tell the symbol as various con- 
ditions or geographic items are mentioned. 

2. As various symbols are given have the students 
describe what the symbols represent. 
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D. "Direct the students’ attention to the map’s mileage table. 
Have the students find the mileage between several loca- 
tions listed. 

E. Explore other facets of the map such as the chart related 
to principal recreation areas, city maps, and etc. 

F. Distribute the work sheet entitled, n A Line on Maps. 11 
Have the students answer the questions working 
individually. 

ANSWERS TO "A LINE ON MAPS" 

1. a. R-4 

b. Q-6 

c. F-6 

d. R-5 

2. Cumberland, Maryland 

3. Gettysburg National Military Park 

4. Danville, Virginia 

5. South 

6. Buckingham Appomatton State Park 

7. Prince Edward, 2, 500 to 5, 000 

8. No, a section between Frederick, Maryland, and Hagerstown, 
Maryland, has not been completed. 

9. Divided Highway 

10. Appalachian Trail 

11. No 

12. No 

13. No 



ERjt 



A-2 



16 



A LINE ON MAPS 



1. What are the map coordinates of: 

a. Laurel, Delaware 

b. Bay Quarter, Virginia 

c. Crow, West Virginia 

d. Fruitland, Maryland 

2. What county seat has coordinates L-2? ' 

3. What national military park has coordinates 0-2? 

4. What is the largest city that has coordinates K-8? 

5. The school for U. S. Army Engineers is at Fort Belvoir (0-4). 
From the center of Washington, D. C. what direction would 

you travel to visit the fort (north, east, south, or west)? 

6. From Lynchburg, Virginia, (K-7) what is the closest state 
forest ? 

7. In what county is Farmville, Virginia, (M-7)? What is the ap- 
proximate population of Farmville, Virginia? 

8. Can you take the new U. S. 70 route west from Baltimore, 

Maryland, to Hancock, Maryland? 

9. According to the legend, what is the classification of state Route 51 

north from Uniontown, Pennsylvania? 

10. What is the closest hiking trail from Chamber sburg, 

Pennsylvania, (N-2)? 

11. Can you rent a cabin in Point Lookout State Park in Maryland? 

12. If you wanted to go boating, would you visit Patapsco State Park 

in Maryland? 

O 

13. Is there a military airport at Ocean City, Maryland? 
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Activity: Finding Distances from a Map 

II. Objectives: The student should be able to: 

A. Measure to the nearest inch using a scale (ruler) 

B. Change a distance in inches to a distance of miles by use 
of the map’s scale for distance, (1 inch =15 miles) 

C. Find the distance between two locations by adding the 
mileage numbers printed along the highways 



III. Materials: 

A. Esso road maps (Delaware, Maryland, Virginia and West 
Virginia) 

B. Student work sheets 

1. "Talcing a Trip" (one for each student) 

2. "Trip Chart" (one for each student) 

C. Rulers 

IV. Suggested Procedure: 

A. Distribute the materials to each student. 

B. Discuss the map scale and how to change a measurement 
in inches to miles using the scale 1 inch =15 miles. 

C. Discuss the mileage numbers printed on the map along the 
highways. 

D. Do trip 1 from the work sheet entitled, "Talcing a Trip" 
with the class. Use the work sheet entitled, "Trip Chart" 
following the steps listed. 

1. Find the coordinates of the towns from the map index 
and record these coordinates on the "Trip Chart" 

in Column I. 

2. Locate the towns on the map. 

3. Measure the straight line distance between the two 
locations using a ruler. Record the measurement in 
Column II on the "Trip Chart. " (Measure to the near- 
est inch. ) 
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4. Change, the measurement from inches to miles using 
1 inch = 15 miles and record the distance in 
Column III on the "Trip Chart. 11 

5. Add the numbers along the highways which represent 
road distances. Record the result in Column IV on 
the "Trip Chart. 11 

6. Record the mileage difference between the two 
computed distances (Column III and Column IV) in 
Column V. 

7. Find, when possible, the mileage between the two 
locations from the map mileage table. Record in 
Column VI. 

8. Find the difference between your computed mileage 
(Column IV) and the map’s listed mileage (Column VI) 
and record in Column VII. 

Note: In some instances Columns VI and VII must 

be left empty. 

E. Assign the students problems 2, 3, and 4 from the sheet 

entitled, "Taking a Trip. " 

F. Allow the class to make-up several problems to work. 

G. Save these charts for the next lesson. 
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TAKING A TRIP 



If you are: 

1. Taking a trip from Morgantown, West Virginia, to Parkersburg, 
West Virginia, traveling by way of U. S. 119 south to U. S. 50 
then west on U. S. 50. 

2 . Taking a trip from Dover Delaware, to Salisbury, Maryland, 
traveling by way of U. S. 13 south. 

3. Talcing a trip from downtown Baltimore, Maryland, to Gettysburg, 
Pennsylvania, using U. S. 140. 

4. Talcing a trip from down town Baltimore, Maryland, to 
Williamsburg, Virginia. Your travel plans are to take the 
Baltirnore-Washington Expressway to the Y/ashington Beltway. 
After traveling on the Washington Beltway, you will take U. S. 95 
south to Richmond, Virginia. From Richmond, Virginia, take 

U. S. 64 south to Williamsburg, Virginia. 

5. and 6. Class problems. 
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I. Activity: The *Ti‘me and Exj^ense of a Trip 

II. Objectives: The student should be able to: 

A. Multiply and divide whole numbers 

B. Find the time required for a trip when the distance and 
average rate of speed is known 

C. Find the fuel consumed when the rate of consumption and ' 
distance of the trip is known 

D. Find the total cost of fuel when the price of the fuel and 
the amount of fuel used is known 

III. Materials; 

A. Work sheet entitled, “Trip Chart 11 from the previous lesson 

B. Problem sheet entitled, ,f Trips Take Time and Money" 

C. Work sheet entitled, "Trips: Time and Cost" 

IV. Procedure: 

A. Each student should have the work sheet entitled, "Trip 
Chart" from the previous lesson. 

B. Distribute the problem sheet, "Trips Take Time and Money" 

and the work sheet, "Trips: Time and Cost. " 

C. Using the data from Column IC on the "Trip Chart, " 

complete problem 1 from "Trips Take Time and Money" 
with the class. Record the results in the appropriate 
columns on the chart, "Trips: Time and Cost. " 

D. Allow the students to make-up rates of speeds, fuel con- 
sumption rates and fuel costs for the problems they made 
up in the previous lesson. 

E. Discuss other costs of a trip such as meals, oil, tolls, 
lodging, etc. , and how some of these expenses can be 
eliminated with careful planning of a trip. 

F. As a culminating activity, have the class plan a trip, 
selecting the most direct route with the least travel 
time. Then have a letter written to one of the major 
oil companies requesting information about the same 
trip. Compare the class route with that of the oil 
company. 
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TRIPS TAKE TIME AND MONEY 



1. For the trip from Morgantown, West Virginia, to Parkersburg, 
West Virginia, you can average 35 miles per hour. Your fuel 
consumption rate is i gal. of gas for every 15 miles traveled. 
Fuel costs $.32 per gallon. 

2. For the trip from Dover, Delaware, to Salisbury, Maryland, 
you can average 60 miles per hour. Your fuel consumption rate 
is 1 gallon of gas for every 13 miles traveled. Fuel cost is 

$. 36 per gallon. 

3. For the trip from Baltimore, Maryland, to Gettysburg, 
Pennsylvania, you can average 40 miles per hour. Your car 
uses 2 gallons of gas to travel 32 miles and the fuel cost is 
$.31 per gallon. 

4. For the trip from Baltimore, Maryland, to Williamsburg, 
Virginia, you can average 57 miles per hour. Your gas which 
costs $. 36 per gallon, is consumed at a rate of 1 gallon for 
every 12 miles traveled. 



/ 
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TRIPS: TIME AND COOT 
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I. 



Activity: 



IL Objectives: The student should be able to: 

A. Name the parts of the tire to which the tire size 
corresponds 

B. Compute the circumference of a tire from the tire 
size 



III. Background Information: 




B. The size of a tire is represented by two numbers, e.g. 

8. 75 n x 15". The cross section of the tire (as illustrated) 
measuring 8. 75" is called the diameter shoe. The 
opening of the tire measuring 15" is called the rim size. 
The shape of the tire and tread design is referred to by 
the tire model, e, g. Tiger Paw, Town and Country, 

Town and Country Wide Oval. 

C. The odometer (commonly called speedometer) of an 
automobile measures the car's speed and the distance 
traveled. The odometer is connected to the transmission 
and converts revolutions per minute to miles per hour 
and miles traveled, 

D. A four ply tire has four separate layers of cords in its 
construction. A tire that is four ply rated has only 2 
separate layers of cords in its construction, but these 
two layers of cords have the same strength as a four 
ply tire. 
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V. Materials: 

A. Student drill sheets entitled, I? A Tire" 

B. Student work sheets entitled, "Rolling Along" 

C. Optional: Several different tii'es from the auto shop 

D. Optional: Several tire advertisements 

VI. Suggested Procedure: 

A. Distribute the drill sheets, "A Tire, ,f to each student. 
Have the students complete the sheet. 

B. After correcting the drill, review the concepts of 
circumference and it. Tell the students to use 3. 14 as 
a value for ir. 

C„ Discuss the measuring principle of the odometer. Ask 
how an increase in the size of tires on a car would affect 
the speed and distance registering on an odometer. 

Ask how tires that are severely worn would affect an 
odometer. 

D. Discuss 4-ply and 4-ply rated tires and radial and 
conventional tires. 

E. Distribute the work sheet entitled, "Rolling Along" and 
have the students complete the chart and answer the 
questions. 
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ANSWERS FOR M A TIRE 11 



1. 32.50” 

2. Rim Size 

3. Diameter Shoe 

4. Answers will vary 

5. C s= 3. 14 x 32. 50 
C = 102. 05 inches 

ANSWERS FOR "ROLLING ALONG” 

1 . 



6. 50-13 


26*’ 


81. 64" 


7. 75-14 


29. 50" 


92. 63 


8. 55-14 


31. 10" 


97. 654 


9. 15-15 


33. 30" 


104. 562 


6. 50-16 


29" 


91. 06" 



2. A 6. 50-13 tire would appear to be wider because it has the same 
shoe diameter as a 6, 50-16 tire but is 3 inches shorter. 

3. The odometer would be registering a greater rate of speed and 
a greater distance traveled. 

4. The odometer would be registering a rate of speed and a distance 
traveled which would be less than accurate. 

5. More, because the car would travel further per wheel rotation. 1 

6. Answers vary. 
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1* What is the outside diameter of the tire pictured above? 

2. What is the "hole, 11 measuring 15" in the tire pictured above, 
in the tire called? 

3. What is the cross section, measuring 8. 75 n in the picture 
above, of a tire called? 

4* Give some other, tire sizes* 

5. Find how far the tire, pictured above, travel^ with one 
complete turn? 
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ROLLING ALONG 



1* Fill in the outside diameter and circumference of the tires listed. 



Tire Size 


Outside Diameter 


Cir cumference 


6. 50-13 
7. 75-14 

8. 55-14 ' 

9. 15-15 
6. 50-16 







2. How would a 6. 50-13 tire compare in physical appearance to a 
6. 50-16 tire? Draw a sketch to illustrate your answer. 



3. If the odometer is as accurate as possible when new tires are 
mounted on a car, how wouid a set of badly worn tires affect 
the odometer ? Why? 



4. If your car had 8. 25 x 14 tires when you bought it new and you 
mounted 8. 55 x 14 tires on the car, how would this affect the 
odometer ? Why ? 



O 
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5. Refer to Question 4. Would you expect to get more or less 
mileage from your oversize set of tires? Why? 



6. Using the tire size from your family car, determine the 

distance traveled when the wheels rotate 10 times. How many 
times must the tire turn to go a mile? 
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I. Activity: Piston, Connecting Rod, and Crank Shaft 

II. Objectives: The student should be able to: 

A. Name the parts of a piston and connecting rod assembly 

B. . Name the part of a crank shaft 

C. Describe the assembly and movement of the piston, rings, 
rod, and crank shaft 

D. Apply the rules for subtracting, multiplying, and dividing 
decimals 

E. Describe the function of the oil and compression rings 

F. Define oversize, bore, and clearance 

G. Name and identify the diameter of a circle 

III. Background Information; 

A. Parts of a Three Ring Piston 
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B. Crank Shaft for a Four Cylinder Engine 







Tlfl w KARIN* 



C. A Simplified Front Cutaway View of a Combustible Engine 
Cylinder 
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IX Definitions 



1, Cylinder- -the round hole in which the piston slides 
up and down 

2„ Crank throw- -the distance from the center of the main 
journal to the center of the piston journal..- (i. e. the 
radius of the circular path through which the piston 
journal travels) 

3. Ciearance--as used in connection with parts having a 
circular section, refers to the difference between the 
diameter of the parts being fitted together 



4. 

5. 

6 . 

7. 



Compression rings- -rings used to keep the cylinder 
air tight by filling in the clearance space 



Oil rings-- rings used to wipe the oil from the sides of 
the cylinder 



Oversize- -this term is used in connection with parts 
having a circular section, such as pistons, piston 
pins or wrist pins; refers to an increase in the 
diameter of the part from the or.ginal or standard size 
(i. e. an engine can have oversiz 5 pistons, etc.) 



Bore- -the diameter of the cyiind 
travels 



er in which the piston 



E. Most pistons are either three ring (two compressions and 
one oil) or four ring (two compressicn and two oil). The 
piston is connected to the connecting rod by the wrist pin. 
The connecting rod is then attached with the connecting rod 
bearing, to a piston journal on the cijank shaft. The crank 



shaft is then attached to the engine block by the main bearing 
journals. Though heavy and awkward, the crank shaft must 
be precisely balanced since it rotated at a very high rate of 
speed. Balancing cuts can easily bej seenon the crank 
shaft. | 



F. The piston is forced downward as a result of the fuel igniting 
at the top of the cylinder. The downward motion of the > 
piston turns the crank shaft. 
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IV. : Materials: 

A. Drill sheet entitled, "A Four Ring Piston" 

B. Transparencies' entitled: 

"Parts of a Three Ring jPi‘jstoii w 
"Crank. Shaft for a Four Cylinder Engine." 

"A Simplified Front Cut-A-Way View of a Combustible 
Engine Cylinder" 

C. Four student work sheets entitled: 

"Parts of a Three Ring' piffifon" 

"Crank Shaft for a Four Cylinder Engine" 

"A Simplified Front Cut-A-Way View of a Combustible 
Engine Cylinder" 

Pistons and Bore" 

D. A piston, piston rod assembly, rings and crank shaft 
obtained from the auto shop 

V. Suggested Procedure: 

A. Distribute the sheet entitled, "A Four Ring Piston. " 

Have the students give the missing dimensions. 

B. Use the 3 transparencies entitled, "Parts of a Piston;" 
"Crank Shaft for a Four Cylinder Engine;" and "A Simplified 
View of a Combustible Engine Cylinder. 11 Discuss the 
piston, rod and crank shaft assembly, and how these items 
function together. As you discuss the above items, write 
the names of the various parts on the transparencies. 

G. Distribute to each student copies of the sheets which 
correspond to the transparencies and have the students 
name the various parts. 

D. Distribute the work sheet entitled, "Pistons and Bore" 
and have the students answer the questions. 
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FOUR RING PISTON 
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A SIMPLIFIED FRONT CUTAWAY VIEW 
OF A COMBUSTIBLE EN'&iME 




PARTS OF A THREE RING PISTON 



ft'.’ * 
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V . 




A SIMPLIFIED FRONT CUTAWAY VIEW 
OF A COMBUSTIBLE ENGINE 
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CRANK SHAFT OF A FOUR CYLINDER ENGINE 
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PISTONS AND BORE 



I U If you were doing a ring job on a V-8 motor that had 4 ring 

pistons, how many compression rings would you need? 

How many oil rings would you need? If coil rings cost $1. 17 
each and compression rings are 73^ each, what is the total 
cost of the rings? 

2. If the standard width of a certain piston ring is . 1875" and 
the ring is "miked, 11 . 1840, how much has it worn? 

3. The diameter of a new piston is 3.375”. If the average wear 
per 10, 000 miles is . 006" at all points on the piston, what 
will the total wear be after 80,000 miles? What should the 
diameter be after 80, 000 miles? 



4. When cold an aluminum piston has a diameter of 3. 875". 

When heated it measures 3 U 882". What is the amount of 
expansion ? 

r 

5. When cold an aluminum piston has a diameter of 3. 882. When 
the piston is heated it expands .004". To have a .002" clearance 
what must be the bore of the cylinder. 



/ 

V 




6. A piston pin wore a groove in a cylinder wall . 012" deep on one 
side and .0075" deep on the other. If the cylinder is to be 
rebored what size should it be in order to clean up the bore? 
The original size was 3. 12 5". 



7. What size should the rebore be to straighten the bore as illustrated? 
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8. If the standard size of a certain piston is 3. 892" and the over- 

• _ t 

size piston is .019" greater, what is the diameterof the 
oversized piston? 

9. A mechanic wishes to replace the original pistons, which , 
measured 3. 125 with pistons .015" oversize. What size should 
the cylinder be, if .002" clearance is allowed? 

10, A cylinder four inches in diameter was ground .030" oversize. 

What would-be the actual size of the piston if this product required 
.002" clearance? 



( 
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Activity; Stroke, Piston Displacement, .Engine Displacement 
and Compression Ratio . 

Objectives: The student should be able to: 

A. Define stroke, piston displacement, engine displacement, 
and compression ratio 

B. Compute area of a circle 

C. Compute piston displacement, engine displacement and 
compression ratio 

Background Information: 

A. Stroke~-the stroke of an engine is the linear distance lat 

a piston moves in its cylinder. The stroke is equal to 
twice the crank throw (See Topic: Piston, Connecting 

Rod and Crank Shaft). 

B. Piston dispLacement--piston displacement is the area of 
the top of the piston times the length of the stroke (i. e. the 
volume of the space through which the piston moves). 

Units of measure are cubic inches or cubic centimeters. 

C. Engine displacement-- engine displacement is the total 
piston displacement of the engine (i. e. piston displacement 
times the number of cylinders). Units of measure are 
cubic inches or cubic centimeters. 

D. Compression ratio--compre ssion ratio is the total volume 
of one cylinder (piston displacement and volume of the 
compression chamber) divided by the volume of the 
compression chamber. The compression ratio always has 
a denominator of one (ex. 8. 5: 1). 

Materials: 

A. Transparency entitled, "Displacements 11 

B. Student work sheets entitled, "Displacements 11 and 
"Get Smart" 

C. Optional: A piston and rod, an engine block, and an 

engine head. 



{ 



I 

V. Suggested Procedure: j 

A, Distribute student work sheets entitled, "Displacements. 11 

B, Using the transparency "Displacements, " discuss stroke, 

piston displacement, engine displacement, and compres- 
sion ratio. You might start the discussion by asking 
questions such as: Who has a bike (small motorcycle)? 

What size is it? What does this mjean? During the 
discussion, write the names of the^ various parts and 
sections on the transparency. Have the students do the 
same to their work sheets. 

C, Distribute "Get Smart" and have the students answer the 
que stions. 

ANSWERS FOR "GET SMART" 

1. 1. 875" x 2 = 3. 750 inches 



2. 


4.188-4- 2 = 


2. 094 inches 


3. 


41. 66jx 6 = 


= 2 50 cubic inches 


4. 


427 ~ 8 = 


53, 375 cubic inches 


5. 


905. 6 -j- 1-6 


= 56. 6 cubic inches 


6. 


36 -4- 3. 5 = 


10, 2 therefore, the C.R. is 10,2:1 


7. 


64 + 8 = 72, 


72 — j- 8=9 therefore, C, R. is 9:1 


8. 


41. 256 




9. 


30. 51 


183. 06 10. 9: 1 
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DISPLACE M ENT S 





GET SMART 



(, 



1 . 


What is the stroke when the crank throw is 1. 875”? 


2. 


What is the crank throw when the stroke is 4. 188" ? 


3. 


In a 1968 Chevy, 6 cylinder, 150 H. P. the piston displacement of 

2 

one cyLinder is 41 . 66 — cubic inches. What is the total displace- 
ment in the engine ? 


4, 


A 1968, 427 cubic inch, V-8, Chevrolet engine has 385 horses. 
What is the piston displacement in each cylinder ? 


5. 


A piston displacement of a certain 16- cylinder engine is 905. 6 
cubic inches. What is the displacement of one cylinder? 


C 6. 


What is the compression ratio if there are 35. 7 cubic inches 
of space when the piston is at the bottom of the stroke and 
only 3. 5 inches when the piston is at the top of the stroke ? 


7. 


The compression chamber of a cylinder is 8 cubic inches and 
the piston displacement is 64 cubic inches. Whnl; is the 
compression ratio ? 


8. 


A 3, 82 inch piston has a crank throw of 1.8. What is the piston 
displacement? 


9. 

c 


A mechanic found the following measurements on a Buick V-6 
engine: Piston 3. 6 inches 

Compression chamber volume 3. 1 cubic inches 
Crank throw 1. 5 inches 

Find the piston displacement, the engine displacement, and the 
compression ratio of this engine. 


O 
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BUYING AUTO ACCESSORIES KIT 
Teacher Commentary 

The purpose of this kit is to provide practice in mathematics 
through practical applications. Each of the problem cards reviews 
/ and reinforces the fundamental operations with whole numbers and 
decimals. 



I. Materials: 

Catalog Cards Kit cons! ting of: 

1. One Montgomery Ward catalog 

2. One We stern Auto catalog 

3. Student Order Blanks and Charge Account Applica- 
tions 

4. Twenty-five problem cards separated into three 
categories; 

a. cards which place limits on the amount of money 
to be spent 

b. cards for which the amount of money to be spent 
is unlimited 

c. cards which induce comparative buying 



II. Suggested Procedure: 



A. The teacher should spend some time demonstrating how 
to use a catalog. Although students might know how to 
use the index to find specific items, they will need 
guidance in reading tables, interpreting prices, calcula- 
ting tax, and completing an order form. 



B. To introduce this activity, the teacher should distribute 
copies of the order form and a work sheet in which the 
catalog number, name of item, color or size and price 
per item are given. Since each teacher can better 
determine which items might be of interest to his 
particular class, the work sheet is not included. 



Once students know how to complete the order form, 
they should work the problem cards individually ox 
in groups of two. Students should work at their own 
rate. 
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D. Since all order forms are similar in design, the 
students should use the order form provided. 

E. Students should complete several cards for Montgomery 
Ward and several for Western Auto before trying the 
comparative buying cards. 

F. Since the students will be ordering different makes of 
the same product, there is no way to standardize the 
prices. One major objective is for students to use 
the catalog before figuring the costs. Therefore, the 
teacher should evaluate the student's work by spot 
checking the order form, looking for reasonable prices, 
catalog numbers, and totals. 

G. Work with the catalog cards maybe varied as follows: 

1. Students may order parcel post (mailable items 
only) where he will have to use the chart to find 
the cost of the postage. 

2. Students may list shipping weights and be required 
to find the total weight. 

3. Students may be allowed to make up any original 
problem of his own. 

4. Students may pay on the extended payment plan 
where he agrees to pay a specific amount each 
month until his debt is paid. In this case, the 
student must complete the credit application. 

If additional cards are needed, copies may be 
reproduced from the master sheets which follow. 
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WESTERN AUTO 



Auto Owner 

\ For a camping trip that you are preparing to take, purchase the following 

items from Western Auto to make the ride more pleasant. 

2 air ventilated cushions 
a baby seat for the car 
a luggage carrier 
an auto compass 

You are limited to spend $32.00, Don’t forget the 3% sales tax. 



( WESTERN AUTO 

Auto Owner 

Trying to make your car more safe., you order the following from Western 

Auto: 

2 headrests 
4 seat belts 

1 safety harness for a child riding in a car 

1 sealed beam light that can be pinged into the lighter socket 
What is the cost of these items? Don’t forget the 3% tax. 



c 
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WESTERN AUTO 



Auto Owner 

You just bought a 57 Chevy and you would like to "shape it up M a little with: 
2 outside mirrors 
2 exhaust extensions 
I set of wheel covers for 14” wheels 
1 tachometer 

You only have $32.00 to spend. Don r t forget the 3% tax. Buy from Western 

Auto. 



(_ WESTERN AUTO 

Auto Owner 

With the advent of spring comes the desire to have a clean shining car. To 
have such a car you need: 

1 chamois 
1 sponge 

1 tire cleaning brush 
1 can of car soap 
1 can of one -step polish 

What is the cost of a clean, shining car? Include the tax. The store is 
Western Axxto. 



O 
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WESTERN AUTO 



Auto Owner 

Your 62, V-8 Chevy needs a few minor repairs which you feel you can do 
yourself. The items you need are: 

a set of the best brake shoes for front and back 

a quart of brake fluid 

a muffler 

two radiator hoses 

an exhause pipe and four M U ,f bolts 

Can you buy these items from Western Auto for less than $31*00 including 
the 3% tax? 



( 

WESTERN AUTO 

Auto Owner 

Winter is coming with its cold mornings and icy roads. You would like to buy 
a few items from Western Auto for your car to better cope with the problems of 
winter. If you want to pay cash, how much must you save before you buy the 
following ? 

1 pair of 4 ply, 7.75 x 14 white wall, studded, winter tread 
1 pair of 4 ply, 7. 75 x 14 white wall tires for the front of the car 
a 12 volt, 82 amp. battery of good quality 



o 
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WESTERN AUTO 



Auto Owner . 

You are at a Western Auto store. What will the cost be of the tools listed 



a 4-way rim wrench 
Don't forget the 3% tax. 



WESTERN AUTO 

Auto Owner 

What's the most it will cost to piit new seat covers (front and back)> new 
floor mats (front and back), and fender mud flaps on all four fenders? Tax 
rate is 3%. The store is Western Auto. 



below: 



a grease gun 
an oil can 



a tire gage 

a jack to be kept in the car's trunk 
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WESTERN AUTO 



Auto Owner 

What will the parts cost if you want to put window washers, two new horns 
and warning flashers on your car? Include tax and buy from Western Auto* 



WESTERN AUTO 

Auto Owner 

Harry Hotshot has added to his Mustang the following; 
a rear grill 

an illuminated Mustang 
a Mustang horn 
a steering spinner 
twin spotlights with mirrors 
four curb feelers 

What will it cost for you to do the same to your Mustang if you can get a 
10% discount from Western Auto? Include tax in the bill „ 
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MONTGOMERY WARD 



Auto Owner 

With $250. 00 to spend, can you buy: 
a set of four mag wheels 
a pair of wide oval snow tires 
a pair of wide oval summer tires 

from Montgomery Ward? Don’t forget about the 3% tax on the purchase price. Also 
don’t forget about the federal tax. 



MONTGOMERY WARD 

(_ 

Student 

How much would you pay for the following if you purchased it from Montgomery 
Ward? 



one 260 cc scrambler motorcycle 
the best helmet available 
a snap -on bubble shield for the helmet 

a luggage carrier, seat rail, and bag mount combination 
a pair of saddle bags 
Have you included the tax? 
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MONTGOMERY WARD 



Auto Owner 

What is the least amount that you can spend for: 
a 4-track stereo 
a set of four 5 in. speakers 

foux* 4-track tapes with the Beatles, Beach Boys, Supreme s, and 
Johnny Mathis 

Remember the 3% sales tax. 



MONTGOMERY WARD 

Auto Owner 

You have decided to start changing your own oil and oil filter on your 65 
Mustang. What will you pay for: 

2 oil filters (buying 2 at a times is cheaper) 
a 10 qt. can of Riverside All Season Motor Oil 
1 small lubricating gun 
1 five pound can of Lithium grease 

If you are buying from Montgomery Ward what will be your change if you have 
a $20 bill? Did you include tax? 




O 
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MONTGOMERY WARD 



Auto Owner 

Trying to decide whether you want to repair your present car or buy another 
second-hand car, you must estimate the cost of the parts needed for the repair 
work. You can do the work yourself, hut you will ixeed the following parts for your 
63 Chevy with, a 283, V-8. 

8 pistons with chromagic rings 
a set of standard size connecting rod bearings 
a set of standard size crankshaft main bearings 

There is a 3% state sales tax on the u* ’v.rts which you are buying from 
Montgomery Ward. 



MONTGOMERY WARD 

( 

Auto Owner 

After investigating the exhaust system on your 60 Chevy V-8, you find you 
must replace the entire system. This involves: 

2 , exhaust pipes 
2 front mufflers 
2 connecting pipes 
2 rear mufflers 
2 tail pipes 

What will these items cost, including tax, if purchased from Montgomery Ward 
What would the exhaust system cost if you didn't have duals but a single syst£ ■„ 
instead? 
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MONTGOMERY WARD 



Auto Owner 

You have a forest green 64 Ford convertible which needs a new top* Montgomery 
Ward has exactly what you want. You are going to buy: 

New top pads 

A light green top without a glass window. Your glass window is 
still good. 

Two six- inch speakers for the back seat. 

Can you buy these itexns for less than $60? 



MONTGOMERY WARD 

Auto Owner 

You have $50 to spend on your 3 6 Ford coupe. How many items from the 
list beiow can you buy from Montgomery Ward and not exceed your budget limit? 
a 15 ~ inch custom steering wheel, black 
a black vinyl steering wheel cover 
a set of black floor mats 
a set of flashing warning lights 
a pair of spotlights 

Don’t forget the sales tax. If you can buy all the items, how much money 
do you have left? If you cannot buy all the items, which items can you buy? 
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MONTGOMERY WARD 



Auto Owner 

You have bought a station wagon to use on your weekly fishing trips. To get 
the maximum use from the wagon you should have; 



a set of curtains for the station wagon 
a set of mattresses 
a horn-type burglar alarm system 
a set of side mount air deflectors 
a station wagon splash guard 
a good ball type trailer hitch 



What will these items cost if purchased from Montgomery Ward? The ta.x 
should be included. If a 5% discount were available for paying cash, what would 
the saving be for a cash customer? 



Auto Owner 

Anyone who tinkers with his car should have: 



an air pressure gage for tires 
a tire pump 
a spark plug wrench 
a grease gun 

a can opener spout or a funnel 
a four way lug wrench 
an oil can 

a small socket wrench set 



How much would you invest in tools if you had these items? Buy from 



( 



MONTGOMERY WARD 



Montgomery Ward and pay a 3% sales tax. 
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COMPARATIVE BUYING 



( 



Auto Owner 

You have a car. that you plan to sell after you make some minor repairs. You 
are concerned about the money you have to spend. With this in mind, where would 
you buy the following for a I960, V-8 Chevy, Montgomery Ward or Western Auto? 
a set of shocks (front and back) 
a set of ulugs 

a set of floor mats (front and back) 
a set of four wheel covers 
What would the bill be from each store? 



COMPARATIVE BUYING 

Auto Owner 

If you are going to buy all the following items from one store, would you deal 
with Montgomery Ward or Western Auto? 

4 - wide oval, 4 ply tires 

1-12 volt battery with a minimum guarantee of 24 months 
i set of heavy-duty shocks for the back 
What would be the total bill including tax? 



o 
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COMPARATIVE BUYING 



S> 

Auto Owner 

Your father has charge accounts at both Montgomery Ward and Western Auto, 
He gave you, as a Christmas gift permission to charge a total of $50 on his accounts. 
What would you buy and from which stores? 



( 

COMPARATIVE BUYING 

Auto Owner 

You have been doing some small auto repair jobs in your garage to pick up a 
few extra dollars. Montgomery Ward gives you a 10% business discount and Western 
Auto gives you a 12% discount. Choose the store which gives the best deal on; 

Piston, Rings, and Rods 
Brake Shoes 
An Exhaust System 

You must choose the year, model, and make of the car you are working on. 



o 
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COMPARATIVE BUYING 



Auto Owner 

From which store, Montgomery Ward or Western Auto, would you buy 
a torque wrench 
a 4 -way rim wrench 
a 6 drawer tool chest with tote* tray 
1 L.oc-Grip pliers 
a lock for your tool chest 
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Activity: Put a Tiger in Your Tank--I 



( 

.II, Objectives: The student should be able to: 

A. Fill out accurately a purchase order given the appropriate 
information 

B, Apply the rules for operating with decimals and whole 
numbers to obtain total costs 

III. Background Information; 

The Humble Oil and Refining Company has granted permis- 
sion for us to use their Purchase Order with our students. 

Most of the terms on the form are self-explanatory. 

IV. Materials: 

A. Transparency of the Humble Oil. Purchase Order 

B. Student copies of the Humble Oil Purchase Order 

C. Work sheet entitled, "Put a Tiger in Your Tank" 

( V. Suggested Procedure; 

A. Distribute student copies of the Humble Oil Purchase 
Order, 

B. Using the transparency, "Humble Oil Purchase Order, " 
discuss the correct procedure for using the order form. 

C. Do a problem with the class. As the students write on 
their forms, you write on the transparency. 

D. Have the students do a problem or two in class or for 
night work. 

E. Correct the problems and save for the next lesson. 
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PUT A TIGER IN YOUR TANK 



In each of the following situations you are a gas station manager, 
The gas station is your high school Esso Station (e. g. Patapsco 
Esso Station), The address of the station is your home address 
and you will be charged for the supplies. The supplier is your 
teacher located at the school's address. USE YOUR OWN IDEAS 
FOR ANY DATA NOT GIVEN BELOW. 

1. Your needs are: 

6 rolls of #999 Poly Coated Cloth Tape~-2 n width @$3. 00 
30 gallon drum of lub grease © $14. 00 
3 cases of Esso Uniflow Oil @ $13.20 
2 cases of Esso Extra Oil © $12. 00 
1600 gallons of Esso Plus @ $. 177 

2. Your needs are: 

3000 gal. of Esso gasoline © $ 0 160 

2000 gal. of Esso plus © $. 177 

1600 gal. of Esso extra © $. 193 

3. Your needs are: 

1000 gal. of Esso extra © $. 193 

20 Puralator Oil Filters of random sizes @ $1. 69 
1 set of hose clamps, part number XB237 © $27.53 
1 display of radiator hoses of various sizes, part number 
XK34-D ©$33.75 



P4 
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4, Your needs are: 



1 Gates V-Belt Wall DispLay, minimum be It stock $33. 50 
50 foot "Fire-Wall” Heater Hose (type 27BK) 

~ ID @ 5 (j: per foot 

50 foot "Fire-W ail" Heater Hose (type 27BK) 



ID © 6 ((: per foot 



J00 foot "Fire-Wall" Heater Hose (type 27 BK) 
ID © 7 ~ (j: per foot 



( 
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CHASE ORDER 

SAMPLE 



c 



SUPPLIER ^ 

Mr. Teacher 



RENDER INVOICES III QUADRUPLICATE TO 

HUtoBU Oil a PJeFifttf-a® CO.ViPAsMY 

P.o. ro.x 1Z8C 
C AtTfM:p;;r:, tfB. 3 ! .'<03 



I 

DELIVER OR SHIT TO 



DATfc V 9-24-68 

r 

ORDER 



' V 

ER 

NUMBER 

(SHOW -< 
ENTiJJE 
NUMSfcitl 



6107 



810Q Wise Avenue 



| J^— . Baltimore, Maryland 21222 j 



y IH!i f ftRP £ T R HUMBER MUST APPEAL ON All DOCUMENTS, PACKAGES 

SHIPPING Tags, and correspondence pertaining to THIS okdllr. 
Pa. tap s co E sso St atio n , 

^M.riD...QakJjXixyfiJ[?xi^!£ 



-D AT DESTINATION ON OR BEFORE 

9-30-68 



SHIP VIA 

Truck 



TERMS Of* PAYMENT 

Cash 



■UANTirr 


UNIT OR 

part no. 


DESCRIPTION 


UNIT 

PRICE 


AMOUNT 


6 


Polls 


#99 Poly Coated Cloth Tape -2" 


3.00 


18 


00 


.1 


30 gallon 
drum 


Lub„ Grease 


1 4. 00 


14 


00^ 

60 


3 


Case 


Esso Uniilow Oil 


13.20 


39 


2 


Case 


Esso Extra Oil 


12.00 


24 


00 


1600 


Gallon 


Esso Plus Gasoline 


. 177 


283 


zo 










































, 

























































John Student 



c 



jiS ORDER SUBJECT TO TERMS 




ISSUED AT 

Baltimore Terminal 


•ID CONDITIONS ON FACE AND 




BY 

Tom Sophmore 


DATE 

9-25-68 


VERSE SIDE ' OF FIRST PAGE. 










SAMPLE 



ORIGINAL 



'URCHASE ORDER 

SAMPLE 



SUPPLIER 






r 



SENDER INVOICES IN QUADRUPLICATE TO 

humbw* oil a mmm® company 

P.O. BOX 1286 

RAAWM&fffc, m. :mC3 



DAVE 



ORDER 
NUMBER 

(SHOW *< 
ENTIRE 
NUMSCT) 



67 



6107 



DEUVEfe Ok SHIP TO 



1 



^ M A?L WUSV APPEAR ON AU DOCUMENTS, PACK. 

SHIPPING TAGS. AND CORRESPONDENCE PERTAINING TO THIS O 



Lr 



-d 



■V ANTED AT DESTINATION ON Oft BEFORE 



SHIP VIA 



TERMS OF PAYMENT 



QUANTITY 



UNIT OR 
PART NO. 



DESCRIPTION 



UNIT 

PRICE 



AMOUNT 



( , 



* OCATION OF WORK 



NO. 



CHARGE TO 





imr T w —ir Mr - 1-1 1 i 


ISSUED AT 




THIS ORDER SUBJECT TO TERMS' 








; AND CONDITIONS ON FACE AND 




BY 


DATE 


REVERSE SIDE OF FIRST PAGE. 










SAMPLE 



ORIGINAL 



4 



c 

I. Activity: Put a Tiger in Your Tank--II 

II. Objectives: The student should be able to: 

A. Fill out accurately an invoice form given the 
appropriate information 

B, Apply the rules for operating with decimals and 
whole numbers to obtain a total cost for the 
invoice form 

III. Background Information: 

The Humble Oil and Refining Company has granted 
permission for us to use their "Delivery Ticket and 
Invoice/Bill of Lading 1 * form with our students. 

This ticket is used by the delivery truck driver. Most . 
of the items on the form are self-explanatory, but 
the following might need clarification. 

Tame Truck - -(1) "Own* 1 means that the truck belongs to 
Humble; (2) "Outside 1 * means that the truck belongs to 
; an outside contractor. 

Dray Truck - «• used for delivery of package goods such 
as oil, tires, batteries, etc. 

At Plant - -means customer will pick up the merchandise 
at the plant. 

TC- -means delivered by tank car 

BGE-- means delivered by barge 

Elk; -means delivered by pipe line 

Other M/D- -means other method of delivery 

IV. Materials: 

A. Transparency of the Humble Oil Delivery Ticket 

B. Student copies of the Humble Oil Delivery Ticket 

C. Correct Purchase Orders from yesterday's lesson 



o 



ERIC 
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Suggested Procedure: 

A. Distribute student copies of the Humble Oil 
Delivery Ticket. 

B. Using the transparency, "Humble Oil Delivery 
Ticket, " discuss the codes on the ticket and the 
correct procedure for using the ticket. 

Ch Using only the purchase order from problem 1 
of the previous lesson, "fill out 11 a delivery 
ticket with the class. As the students write on 
their tickets, you write on the transparency, 

D. Have the students exchange yesterday's purchase 
orders with other students and then "fill out" 
delivery tickets for the purchase orders they now 
have, 

E. Have the students write delivery tickets for all 
the purchase orders from yesterday's lesson. 
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.MAY PF. 

YAPLE TO 

I RLE' . 

£RY TICKET 

II VOICE/ BILL OF LADING 



SAMPLE 

HUMBLE OIL fe REFINING COMPANY 

P.O.BOX L J 5M □ S!>3 Q3T5 Q8S2 

BALTIMORE, MD. 21203 

STATION NAME AND NUMBER 



- j. d 8 6 1 r 



DATE 



John Student 
Patapsco Esso Station 
3 4-B Oak Grove Drive 
Baltimore, Maryland 21220 



CUSTOMER/ DEALER NUMBER 

123456 



SHIP VIA 

Humble 



TANK TRUCK 
l. OWN 2. OUTSIDE 

□ □ 



BILL C V LADING NO. 

7891011 



DRAY TIUICK 
3. OWN 4. OUTSIDE 

G3 □ 



TERMS 



5. AT 
PLANT 



CUSTOMER ORDttL/R MtUISmON 



FREIGHT 
O.® PREPAID 






COU CCT 






a. 

p/t 



OTHER 

M/D 



RECEIVED QUANTITY 
SHOWN HEREON 



RECEiVLD PAYMENT TOR 
HUMBLE OU.& REFINING CO. 



PRODUCT/ PACKAGE 


GALLONS 
LBS. OK 
! UNITS 


EXTENDED BY 


i 

AMOUNT 


SUE 


PLY 


DESCRIPTION 


PRICE 


~ ‘TAX j RENT/ 

3T./FED i other 




TOTAL 


2" 




#999 Poly Coated Cloth 














i 








Tape 


Rolls 


$3. 00 


$.09 






$3.09 


18 


54 


30 gal, 




Lub grease 


Drum 


14.00 


. 42 






14.42 


14 


42 






Esso Uniflow Oil 


Case 


13.20 


.40 






13. 60 


40 


80 






Esso Extra Oil 


Case 


!2 t 00 


. 36 






1 2 » 36 


24 


72 






Esso Extra 


1600 


. 193 


. ii 


.01 




.313 


500 


80 












































































































.i-TET llX uYV tOUli 





CLASS 

TRADE 



SLSM. 



CODE 



Bl£ CONTAINERS SHOULO BE CMP H CO AND PROMPTLY RETURNED. LIABILITY FOR 
OTOR pua TAX SHOWN ON INVOICE HAS BEEN ASSUMED AND Will. BE PAID AS RE- 
TY LAW. SELLER WAR RANTS AND AGREES THAT THE GOODS DELIVERED HEREUNDER 
ODUCED IN COMPLIANCE WITH ALL APPLICABLE REOUIREMF.NTS OF SECTION a, 7 
OF THE FAIR LATIOR STANDARDS ACT OF H>33 AS AMENDED AND OP REGULATIONS 
jERS OF THE ADMINISTRATOR OF THE WAGE AND HOUR DIVISION ISSUED UNDER 
' 14 THEREOF. 

THIS IS YOUR INVOICE — PLEASE RETAIN — THANK YOU 



SAMPLE 



All 



28 



>*2 



0 

ERIC 



1 



70 



{ 





ERIC 
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THIS tS YOUR iNVOJCE — PLEASE RETAIN — THANK YOU 



.1. Activity: Working for Esso 

II. Objectives: The student should be able to: 

A. Fill out accurately the Humble Oil purchase order 
and delivery ticket 

B. Apply the rules for operating with decimals and whole 
numbers to obtain costs 

III. Materials: 

A. Transparencies of the Humble Oil Purchase Order 
and the Humble Oil Delivery Ticket 

B. Student copies of the above mentioned order form and 
delivery ticket 

C. Work sheet entitled, "Working for Esso" 

IV. Suggested Procedure: 

A. Using as a group activity: Distribute "Working for 

Esso" and student purchase order forms. Have the 
students fill in the forms using the information from 
"Working for Esso. 11 Collect their forms, and at a 
later date have the same or different students fill 
out delivery tickets using only information from the 
purchase form. 

B. As a class activity: Divide the class in half. Give 

each half a different problem for the purchase form. 
Then have the halves exchange papers and write up 
delivery tickets from the purchase forms. 

C. As a class or group activity: Divide the class or 

small group into teams of two. Allow one team member 
to be a gas station manager and the other member to 

be a dispatcher at a district supply depot. Give the 
station manager the sheet, "Working for Esso, " and 
have him fill out purchase orders. He, in turn, 
gives only the purchase orders to the dispatcher. 

The dispatcher then must fill out a delivery ticket. 

The above procedure can be also used as a game. 
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WORKING FOR ESSO 



In each of the following situations you are a gas station manager. 
The gas station is your high school Esso Station (e.g, Fatapsco 
Esso Station). The address of the station is your school's address 
and you will be charged for the supplies. The supplier is your 
teammate located at his home address. Use your own ideas for 
any data not given below. 



1. Your needs are; 

Atlas Wind shield Wiper Blades 



10 


16SL 


@ 


$2. 50 


10 


1SSL 


@ 


$ 3. 00 


10 


13B 


@ 


$1. 90 



2 dozen 7 oz. can Atlas Wax @ $. 78 

Atlas Thermostats 

half dozen of 331F-331FHT $2. 75 

half dozen of 335F-335FHT $2. 75 

half dozen of 370F 370 XHT $2. 83 



2 . 



3. 



Your needs are: 

5 pair of No. 11 Chain Adjustor s-~part number 0211-11 @$2.05 

4 Atlas-Vinyl Topper Mats--part number TM-10 @$6. 75 

4 Atlas Wheel Bearings, stock number AT-17304 @$5. 9 2 

1 Alternator, number 710 @$48.95 



Your needs are; 



2 Generator Pulleys- -number 771 

number 783 

2 cases of Esso Uniflow Motor Oil 

3 cases of Esso Extra Motor Oil 

50 gallon drum of lubricating grease 



@$1. 78 
@$1.95 

@$13.20 

@$ 12 . 00 

@$ 20 . 00 
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4, 



Your needs are; 




V 



2000 gallons of Esso Extra Gasoline @$. 193/gal. + 

$ . 1 1 F ederal tax + $ . 01 State tax 

2000 gallons of Esso Plus @$ . 177/gal. + same taxes as above 

2000 gallons of Esso @$.16 + same taxes as above 

5, Your needs are; 

A set of Atlas heavy duty shocks--part number 18117 @$13. 95 

4 Condensers--stock numbers 200, 210, 213, 267 @$1.05 

6 Generator Brush Sets --part number 740 @$.85 

2 Atlas Universal Joints--stoclc numbers A-505 and A-514G @$6. 50 

6, Your needs are; 

2 Atlas Muffler s- -A- 133 @$9.95 

1 Atlas Muffler - - A3 3 1 @$16.14 

1 Atlas Muffler--A364 (replaces A357) @$13.85 

8 Atlas H. P, , 4 ply, 775-14, whitewall tires @$34. 72 

7, Your needs are: 

Atlas Gasoline Filters; 



3 of the FF-1 


@$ 1 ... 28 


3 of the FF -3 


$$2. 30 


2 of the FF -13 


@$ . 70 


1 of the FF-1 5 


@$ 5. 38 


Atlas Oil Filters 




2 of the C21 


@$1. 95 


2 of the C21A 


@$2. 10 


2 of the G64 


@$2. 90 
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8. Your needs are: 

3 Atlas Cooling System Cleaners @$1.20 

3 Atlas Cooling System Sealers @$1.05 

3 Atlas Cooling Ssystem Protector @$1.05 

2 Atlas Positive Crankcase Ventilation Valves, V-37(c) @$2.20 

9. Your needs are: 

Atlas Auto Lamps --type 53 -{12 V) @$ . 14 

type 1154-(6V) @$.40 

type 1 1 57-A.-(12V) @$ . 63 

2 dozen Atlas Gas line anti-freeze @$ . 59 

5 M 

Atlas Heater Hose--size «— ID @$.40/ft. 

o 

size ID @$. 50/ ft. 

1 dozen Atlas 4 oz. Handy Oil Cans @$ . 24 




o 
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MECHANICS JOB KIT 



Teacher Commentary 



The purpose of this lcit is to provide practice in mathematics 
through practical applications. Each of the problem cards reviews 
and reinforces the fundamental operations with whole numbers, 
decimals, and per cents# 

I. Materials: Mechanic* s Job Kit consisting of: 

A. Fifty job cards 

B. 2 Service Station Flat Rate Manuals 

C. Four catalogs 

1, AC; 1967 Wholesaler *s Catalog- -Oil-Air -Fuel Filter s 

2, AC; 1968 Wholesaler's Catalog- -Spark Plugs 

3, Bower -BCA Bearing plus National Oil Seats 
Catalog Number 510, 1968 

4, Gates Automotive Products Dealer Catalog, A-3 

D. Service cards 

II. Suggested Procedure: 

A. The teacher should spend some time demonstrating how 
to use the catalogs and manual. The students will need 
guidance in reading part numbers, interpreting prices, 
calculating labor costs, taxes and completing a service 
card. Thus, if you were to put plugs into a 1967 Ford 
Standard V-8, you would look up the plug number in the AC 
plug catalog (84TS). Then look up the price of these 
plugs on the price list ($1. 07 each). The next step in 
the problem to find the labor cost from the flat rate 
manual (. 6 hours to perform the job + . 03 hours for 
personal allowance + . 12 hours for job allowance or a 
total of . 75 hour s x $7. 00 per hour = $ 5,25). Now 
you add $8. 56 for plugs and the $5„'25for labor. The 
total cost for the job is $13. 01. 



A-21 



B. Once some students know how to use the catalogs and 

( complete the service card, these students can help 

instruct other students • The students should work the 
problem cards individually or in groups of two. Allow 
the students to work at their own rate. 

C. All service cards are somewhat similar in design; thus, 
the students should use the service card provided. 

D. Work with the parts catalogs may be varied as follows: 

1. Students may be allowed to make up original 
problems of their own. They can also vary their 
labor rate and use the table in the front of the 
flat rate manual. 

2. Students may bring in service cards from garages 
and gas stations to use with their original problems 
or the kit f s problems. 

E. One major objective is for students to use the catalogs. 
Therefore, the teacher should evaluate the student 1 s 
work by checking the correct use of the service form, 
the cost of the parts and labor, the total costs, and 
the tax, 

o 



o 
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1 . 



A 1962 Tempest with a 326-V8 comes in for a tune-up, oil change, and lub 
job with new air, gas, and oil filters. The parts you have used are: 

1 AC oil filter 
1 AC gas filter 
1 AC air filter 
1 Set of AC spark plugs 
5 Quarts of oil @$0. 80 

If the lub job is $1. 50, write up a complete service card for the customer; 



2. A 1966 Buick Special, V6, is to have 6000 mile maintenance performed on 
it. The oil is $0. 65 a quart. You need 5 quarts for the job. Use an AC 
oil filter. Fill out a service card for the job. 




1 



3 . 



Write up a service card for a 1967 Cadillac with air conditioning that gets 
a compression test, carburetor adjustment, automatic choke adjustment, 
brakes adjustment, new AC plugs, and a new AC fuel filter* 





4. A 1964 Chevy II, Y8, comes into the shop for plugs, air filter, fuel filter, 
oil fiLter, oil change, and lub job and a minor tune-up. If 5 quarts of oil 
@ 65<J: is needed and the lub job is $1. 25, fill out a service card for the job. 



o 

o 
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A 1967 Camaro that needs a new water pump ($16. 00 for part) is brought 
into the station* The radiator must be cleaned and flushed, a new radiator 
cap added plus a fan belt (Gates No. 8224) and the top radiator hose. 

What will this cost? Complete the service card. 



o 

6- A. 1961 Chrysler Imperial, V8, 361CID, is to have a minor tune-up, 

spark plug wires replaced ($12. 50 for eight) and new plugs. Complete 
the service card for this job. Don't forget your labor charge. 





3 
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A \958 DeSoto needs front wheel outer bearings and both inner and outer 
rear wheel oil seals. Write out a service card for this job. 




o 

8. Write up a service card on a 1963 Dodg^ Polara for the following work: 

Headlights adjusted 

Ignition dash switch removed and replaced with a $8. 50 model 
Brakes adjusted (minor) 

Front brake drums replaced 
Parking brake adjusted 



Q 

o 

ERIC 
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The shop boss gives you a 1965 Mustang to Work on. You must do the 
following: 

Install a new $22. 50 battery 
Replace one $1.07 battery cable 
Replace two $0. 75 brushes on the generator 
Prepare the service card. 



Job-- T-Bird--1963 

Remove and replace both exhaust pipes--parts cost $12.00 

Remove and replace both mufflers and both tail pipes- -parts cost $35. 00 

Overhaul alternator and replace both bearings 



11. Job-- Lincoln- -1965 

Adjust both carburetors 

Replace gasoline and radiator caps 

Replace all wheel bearings and seals for disc brake 



! o : 

12. Job-- Toronado--1967 

\ Overhaul 4 barrel carburetor 

i 

j Blow out fuel lines 

| Overhaul eccentric fuel pump 

| New plugs 

i 

i 

\ 

i 

I 

t 




i 
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13. Job-- 1963 Oldsmobile, F-85 




Replace front wheel outer oil seals on both sides of car 
Replace rear axle seals and bearings on both sides 



V- 

I 

i 

i 

f o 

| 

I 14. Job-- Plymouth Barracuda, 1965, V8 

i; 

| Replace a $2. 68 head gasket 

[ Replace a $9. 35 ignition coil 

Clean and adjust spark plugs- -replace 2 with new ones 



I o 

f 0 

{ERIC 
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15. Job-- StudebaJcer--1964, Hawk, V8 

Shocks all around- -Front shocks cost @$11.25 

Rear shocks cost @$12.10 

A $16.00 battery 
A pair of battery cables @$3. 00 
Replace a pair of brushes @$1.20 a pair 



0 

16. Job-- 1966 Volkswagen 
Replace fan belt 

Replace! clutch assembly which costs $21.00 
Adjust toe-in 
Set timing 
4 Spark plugs 




8 



17 . 




Job-- 1966 Ford Bronco-V8 
A new thermostat for 190° 

Flush and refill radiator 
A new radiator cap 
2 new radiator hoses 
Replace radiator-- $49. 50 for radiator 
Replace the water pump-- $16. 37 for pump 



o 

18. The shop boss gives you a 1962 Comet to work on. You must do the 
following; 

Install a new $16. 37 battery 

Replace one $0. 98 battery cable 

Replace two $0. 88 brushes on the generator 

Prepare the service card for this job. 




9 



19. Job-- 



Studebaker Lark- -1964 




Replace exhaust pipes--parts cost $8.00 

Replace both mufflers and both tail pipes --parts cost $28.00 
Overhaul alternator and replace both bearings 

Prepare the service card for this job. 



o 

20. Job-- 1963 Chrysler Imperial 

Replace all wheel seals and bearings 
Replace gasoline and radiator caps 
Adjust both carburetors 



Write up the service card. Don't forget your labor. 



21. Job-- Barracuda-- 1966 




Overhaul the 4-barrel carburetors 
Blow-out the fuel lines 

Replace the push rod fuel pump which costs $23. 86 
Install new plugs 



o 

22. Job-- 1965 Rambler, 232 cubic inch 
Replace air, oil and gas filters 
Replace spark plugs 
Change oil, 5 quarts @$0. 80 
Lub job @$1. 50 




O 
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23. 




Job-- 1962 6 cylinder Dodge Lancer 
Semi-annual car care 
(5 quarts of oil @ $0. 68) 



Write up the service card. 



o 

24. Write up a service card for a 1964 Turbo Charger Corvair with air 
conditioning that gets a compression test, carburetor adjustment, 
automatic choke adjustment, brake adjustment, new AC plugs and 
fuel filter. 




12 



25. A 1961 DeSoto with a standard V-8 and a 4-barrel comes into the shop 
for plugs, air filter, fuel filter, oil filter, oil change, and lub job and 
a minor tune-up. If 6 quarts of oil @$0. 70 are needed and the lub job 
is $1. 50, fill out a service card for the job. 



i 

\ 



0 : 

26. Job-- 1967 Oldsmobile, F-85, V8 

Replace water pump ($21.50), radiator must be cleaned and flush 

Replace radiator cap 

Replace the fan belt (Gates No. 8338) 

Replace both radiator hoses 

Fill out service card. 



i 
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27. A 1964 Buick Special with a V-6 225 CID is to have a minor tune-up, 
spark plug wires replaced ($6. 38 for a set of 6), and new plugs. 
Write up a service card. 



28. Job-- Chevy II--1962 

Replace all bearings and oil seals on all wheels 



0 

ERIC 
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29 . 




Write up a service card on a 1957 Volkswagen for the following works 
Headlights adjusted 

Ignition dash switch replaced with a $5.00 model 
Brakes adjusted (minor) 

Front brake drums replaced 
Parking brake adjusted 



0 

30* Job-- 1967 Rebel 290-V8 
Oil and lub job 

Replace air, fuel and oil filters 

s 

Replace plugs 
5 quarts of oil @$0. 75 
Lub job is $ 1 . 50 



o 

o 

ERIC 
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31 . 



A 1965 Ford Falcon V-8 is to have 6000 mile maintenance perfcrmed 
on it. The oil is $0. 65 a quart. You need 5 quarts for the job. 

Fill out a service card for the job. 




o 

32. Job-- 1967 Corvette, 327-V8 
Test the compression 
Replace plugs and fuel filter 
Adjust carburetor and automatic choke 
Adjust brakes 
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33. 




Job-- 1957 Ambassador V8, 343 cubic inch 

Replace plugs, air filter, fuel filter, oil filter 
Oil change and lub job 
A minor tune-up 
6 quarts of oil @$0. 68 a quart 
Lub job is $1. 50 



o 

v 

(' 34. Job-- 1965 Valiant, 6 cylinder 

Semi-annual car care 

v‘. 

i 5 quarts of oil @$0. 65 

l Remember to include your labor charge. 

i\ 

v 



I; 



0 
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35 . 




A 1967 Toronado is brought into the station. It needs a new water pump 
($27. 50 for part), the radiator must be cleaned and flushed, a new 
radiator cap, a fan belt (Gates No. 8411X5) and the top radiator hose. 
What will this cost? Don’t forget your labor. 



o 

36* A 1963 Chevelle, V8-283 CID, is to have a minor tune-up, spark plug 
wires replaced ($8.47 for a set of eight) and new plugs. Write up a 
service card. 



o 

o 

ERIC 
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37. 




Job-- 1961 Dodge Dart 

Replace bearings on both front wheels 

Replace inner and outer oil seals on both rear wheels 



o 

38, Write up a service card on a 1956 Rambler for the following work; 
Headlights adjusted 

Ignition dash switch removed and replaced with a 

$7, 215 model 

Brakes adjusted (minor) 

Front brake drums replaced 
Parking brake adjusted 



0 

3 

ERIC 
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You are assigned to work on a Plymouth. Do the following: 
Install new brushes --parts cost $1. 25 
Replace a $1.40 battery cable 
Install a new battery--cost $19.84 



Prepare the service card. 



/■ ■ 

(j 

40. Job-- 1966 Oldsmobile— F-85, V8 

Overhaul alternator and replace both bearings 

Replace both exhaust pipes, mufflers, and tail pipes--total 

parts cost is $37.59 



o 



o 
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41. A 1966 Pontiac with a 32 6 comes in for a tune-up, oil change, and 

lub job with a new air, gas, and oil filter. The parts you have used 
0 are: 

1 AC air filter 
1 AC gas filter 
1 AC oil filter 
1 Set of AC spark plugs 
5 quarts of oil @$0. 80 

If the lub job is $1. 50, write up a complete service card for the 
customer. 



: C 

42. A 1967 Chrysler, V8, is to have semi-annual car care service. The 
oil is $0. 74 a quart. You need 6 quarts for the job. Use an AC oil 

t 

filter. Fill out a service card for the job. 

| 

i 

f 

| 



o 
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43 . 



C 



Write up a service card for a 1966 Jeep that gets a compression test 
the carburetor overhauled, the timing set, new plugs, and a new 
fuel filter. Don't forget your labor. 



; C 

i 44. Job-- 1967 Fair lane V-8 with 289 

V 

i. Replace fan belt (Gates No. 8351) 

j Replace top radiator hose 

1 Replace water pump ($15.00 for part) 

i 

; Flush and clean the radiator 

j. 

[ Replace radiator cap 

1 

\ 

i; 

i. 

?■ 

i 

'i' 

\ 

i- 

l 




45 . 




An International Harvester Scout with a 4 cylinder BLD heavy duty 
engine is to have a minor tune-up, spark plug wires replaced 
($5.00 for the set) and hew plugs. Write up a service card. 



i 



o 

46. Job-- 1957 Ford Falcon- -License number BD1732 
Replace front wheel outer bearings 

Replace inner and outer oil seals on driver's left rear wheel 
Write out a service card 



o 



o 
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47. Write up a service card on a Cougar for the following work: 

Headlights adjusted 

Ignition dash switch replaced with an $11. 50 model 
Brakes adjusted (minor) 

Front brake drums replaced 
Parking brake adjusted 



(J 

48. The shop boss assigns a Mercury Meteor to you for the following 
work: 

Install a battery ($14. 00) 

Replace 2 battery cables @$1.04 
Replace 2 generator brushes @$1.19 



o 

o 

ERIC 
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49. 



Job-- 1962 DeSoto 

Replace the exhaust pipe ($3.50), tailpipe ($1,27), and 
muffler ($12.75) 

Overhaul alternator and replace both bearings 



o , 

5Cj. Job-- 1966 Pontiac Tempest 
! Adjust the carburetor 

Replace caps on gasoline tank and radiator 
Replace all the bearings and seals on all the wheels 



o 
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BUILDING TRADES ACTIVITIES 
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Building Trades 
Activities 



Activity: Reading a Carpenter *s Square 

Objectives: The student should be able to: 

A. Name the parts of a carpenter's square 

B. Identify the various scales on a carpenter's square 

C. Read various scales on a carpenter's square 



Background Information: 



A. The carpenter's square or steel square may be termed 
a carpenter's rapid calculator. It is an essential tool 
with which a beginner should become familiar. It has 
many graduations and tables on its surfaces which will 
save many hours in layout problems. 



B. 



77- , -r scales, the octagonal scale, the 
1 o o 



In this unit we will attempt to cover the most basic 
scales on the carpenter's square. We will study the 
J_" _ 1 _" J_" 1 

10 ’ 12 

Essex board measure table, and the rafter table. 

Other tables that students might be interested are 

Hip or Valley, Length of Jacks, Side Cut of Jacks, 

and Side Cut of Hip or Valley. 

1 " 1 " 
and ~ 



C. The 



scales should have been studied 



16 8 

when dealing with steel scale unit; if not they should 

be. In this activity we will emphasize the 

1 " J 1 " 

and — scales. 



10 



12 



Materials : 

A. Transparency entitled, "Parts and Graduations of a 
Carpenter's Square" 

B. Work sheet for each student entitled, "Tenths and 
Twelfths Scales" 

C. Transparency entitled, "The Brace Measure Table" 

D. Several carpenter's squares for student use 




J 



(. 



V. Suggested Procedure: 

A. Use transparency entitled, "Parts and Graduations 
of a Carpenter's Square" to point out location of 
various scales and names associated with it. 

B. Hand out carpenter's squares. Allow several minutes 
for student to become acquainted, with the various 
scales. 

C. Use transparency entitle"’, "The Brace Measure Table" 
to practice reading yy " scale. 

1. Emphasize there are 10 divisions per inch 

2. Point to various readings and have students 
identify them 

D. Use transparency entitled, "The Brace Measure Table" 
to practice reading — " scale. 

1. Emphasize there are 12 divisions per inch 

2. Point to various readings and have students identify 
them 

E. Hand out work sheet entitled, "Tenths and Twelfths 
Scales" and have students complete. 
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I. -Activity: Framing Terms 

II. Objective: The student should be able to: 

Identify various parts of a house and label them 



III. Background Information: 

Read pages 10-16 in Framin g, Sheathing and Insulation 
by Raymond P. Jones, Sr. 

IV. Materials: 

A. Set of transparencies entitled, "Framing Terms" 

Part I 

B. Work sheet for each student entitled, "Framing Terms" 

V. Suggested Procedure: 

A. Using set of transparencies entitled, "Framing Terms" 
Part I, point out various parts of a house. Discuss 
each transparency from background reading. 

B. Hand out work sheet and have students identify and 
label parts of a house. These are the terms with which 
they should be most familiar. 
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I, Activity: Roofing Terms 

II. Objective: The student should be able to: 

Define span, run, rise, and pitch 

IIL Background Information: 

A. Before discussing roof framing, certain terms must 
be understood. The span of a roof is the same as 
the width of the building. The run of a rafter is 
one-half of the span. The rise is the vertical distance 
from the top of the plate to the top of the ridge. The 
pitch o f a rafter is the ratio of the rise to the span. 
The distance from the outside corner of the plate to 
the center of the ridge is the rafter length. 

B. After completing the section on roofing, a good 
follow-up activity might be Roof Shingling in textbook., 
pages 281 -290. 

IV, Materials: 

A. A series of transparencies by 3M entitled, "Roof 
Framing" 

B. Work sheet entitled, "Roof Dimensions" 



V, Suggested Procedure: 

A. Use transparency entitled, "Roofing Terms" to point 
out rafter, span, ridge board, plate, rise, run, and 
pitch. 

B. Work the following example: A house has a run of 12 

feet and a rise of 8 feet: 



1. what would be the span? (12 x 2 = 24) 

8 1 

2. what would be the pitch of the roof? (— = r*) 



C. Hand out work sheet entitled, "Roofing Dimensions, " 
Have students complete columns entitled, "Span" 
and "Pitch. " 
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Activity: Rafter Length 



Objectives: The student should be able to: 

A. Find the square of a number by an algorithm 

B. Find the square of a number using the table in 

the textbook 

C. Find the square root of a number by an algorithm 

•D. Find the square root of a number using the table 

in the textbook 

E* Find the length of a rafter 
Background Information: 

A. Students should be familiar with raising a number to 
a power, but a short review will be necessary. On 
the other hand, square root may be a new concept 

to them. 

B. The motivation for this lesson is finding rafter length. 

To raise a number to a power and to find square root 
is secondary. 

Materials : 

A. Textbook 

B. A work sheet for each student entitled, "Roof Dimensions” 
Suggested Procedure: 

A. On the chalkboard draw a side view of a roof and label 
the span, rise, run, pitch, and rafter. 

B. Tell students, suppose you know the span and rise. 

Supply numbers. 

C. Ask--"Can you find the run?” 11 What is it?” 

D. Ask- -"Can you find the pitch?" "What is it?" 

E. Ask--"Can you find the rafter length?" This is 
our problem for today. Mathematicians have dis- 
covered that the Pythagorean Theorem, 



2 2 Z 2 2 2 

C = a + b or (rafter length) = (run) + (rise) , 

will answer this question. We are not interested in 

the Theorem, but will be using the formula to find 

rafter length. Notice the formula involves exponents, 

F. First, review raising to powers (briefly), • 

1. by algorithm 

2. by table in textbook 

G. Secondly, show the students how to find a square root, 

1. by algorithm- -see either 

a. “Trapping the Root” by Stanley A, Smith or 

b. Standard method- -consult Fundamentals of 
Mathematics by Edwin I. Stein 

2. by table in textbook 

H. Using the work sheet entitled, "Roof Dimensions" ^ 
have students complete the columns headed "(Rise) ", 

"(Run)^", "(Rise)^ + (Run)^" and "Rafter Length. " 
Remind the students, it will be necessary to have rise 
and run in either feet or inches. 
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I. Activity: Rafter Length Using Carpenter's Square 

II. Objective: The student should be able to: 

Find the length of a rafter using the table on a 
carpenter's square 

III. Background Information: 

A. The rafter table appears on the body of the carpenter's 
square. We will deal only with the first row of figures 
which represents the length of common rafters per 
foot of run. The other five lines of figures in the table 
will not be discussed, as they are seldom used. Each 
set of figures under each division mark represents the 
length of a common rafter per foot of run with a rise 
corresponding to the number of inches on the division 
mark. For example, under the 11-inch mark appears 
16,28". This represents the length of a rafter with a 
run of 12" and a rise of 11". Also, under 18-inch 
mark appears 21. 63". This represents the length of 

a rafter with a run of 12" and a rise of 18". 

B, To find the total length of the rafter, the span of the 
building must first be known. Suppose the building 
span is lS'B" and the rise is 6" per foot of run. The 
total run of the rafter will be 9 , 4". Under the 6-inch 
mark appears 13.42", which is the length of a rafter 
with a run of 12” and a rise of 6".^ To find the total 
rafter length multiply 13. 42 by 9 ~ and the result will 

be 125. 25", Now change the answer to feet by dividing 
by *1* 2 (10.44*). 

IV. Materials: 

A. Transparency entitled, "The Rafte:; Table" 

B. Work sheet entitled, "The Length of Common Rafters" 

C. Several carpenter's squares for student use 

D. Chart entitled, "The Rafter Table" 
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Suggested Procedure: 

A. Using transparency entitled, "The Rafter Table", 
point out the line entitled "Common Rafters per Foot 
Run" that the students will be using. 

B. Hold up a carpenter r s square and show the students 
where the table is located. 

C. Show the students, using transparency, how to read 

"The Rafter Table" as explained in the background 
information. 

D. Show the students how to find the total length of a 
rafter. Use the example problem given in background 
information. 

E. Hand out chart entitled, "The Rafter Table. " 

F. Hand out work sheet entitled, "The Length of Common 
Rafters. " Do the first problem with the class. 

G. Have students complete work sheet. 
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( , THE LENGTH OF COMMON RAFTERS 



Directions: Compute the length of each common rafter using your 

Rafter Table. 



Building Span 


Rise 

Per Foot 


Length of Rafter 
Per Foot Run 


Total 

Run 


Total Length 
of Rafters 
in Feet 


i. 


20' 


6" 








2. 


14' 


2" 








3. 


36' 


12" 








4. 


40' 


16" 








r ( 


24' 


8" 








6. 


26' 


7" 








7. 


30' 


5" 








8. 


28' 


3" 








9. 


38' 


1" 








10. 


42' 


9" 








11. 


20'6" 


13" 








1|2. 


14*4» 


4" 








13. 


36'8" 


17" 








i4. 


40 ' 1 0 " 


16" 








15. 


24'2" 


15" 








16. 


26'6" 


10" 








17. 


30 ’4" 


11" 








18. 


28 ’5" 


14" 








19. 


38'7" 


18" 








20. 


42 '3" 


10" 
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I. Activity: Board Measurement 

II. Objectives: The student should be able to: 

A. Define a board foot 

B. Find the number of board feet in a piece of lumber 

C. Find the cost of various quantities of lumber given 
the price per unit. 

III. Background Information: 

Read pages 1 72- 1 76 in textbook 

IV. Materials: 

A text book for each student 

V. Suggested Procedure: 

A. Ask student, “What is a board foot? 11 If they don't 
know, define board foot. 

{" 1. use drawing on page 173 to illustrate one board 

foot 

2. work the example problems on page 174 on the 
board 

B. Show and explain the table entitled, “Lumber Table 11 
on page 482. 

C. Select problems from pages 177-181 for students to 
work. 
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I. Activity: Board Feet on Carpenter's Square 

II. Objective: The student should be able to: 

Find the number of board feet in a piece of lumber 
using a carpenter's square 

III. Background Information: 

A. The board measure is marked on the back of the square, 
and enables you to read off the number of board feet 

a board contains without making any calculations. Under 
the 12 inch mark, on the outer edge of the steel square, 
is a column of figures, which refers to the length of 
the boards to be calculated. The other numbers on the 
inch scale, to the right and left of the 12 inch mark, 
refer to the width of the boards. 

B. To use the scale, read off the length of the board to be 
calculated, follow this line to the number indicating 
its width, and the result is found in the column of 
figures under that number. For example, a board is 
8"wide and 13 1 long. Find the number of board feet. 

Find 13 under 12 on the fifth line; follow to the left 
until you reach 8". The result is 8’8" and is found on 
the fifth line. This could also be interpreted as 

2 

8 ~ board feet. 

C. To find the length of boards longer than 1 5 1 , divide the 
length into two parts, find the number of board feet in 
each part and add them together. For example, to find 
the number of board feet in a board 14" wide and 21 1 long 
divide the length into 10* and 11' lengths and follow these 
lines to the right until 14 is reached. A 10* board 
contains 1 1 1 - 8 n and an 1 1 1 board contains 12'~|0 U . Add- 
ing these figures gives a total of 24*6", or 24 — ‘board 
feet. 

D. The scale is based on 1 -inch board s. For 2-inch boards 
multiply the result obtained by 2. 



E. A board 12* long contains as many board feet as its 
width in inches. Similarly, a 6* board contains half 
as many board feet as its width. Therefore, the 
numbers 6 and 12 have beer omitted from the column 
under the 12 inch mark. 

IV. Materials: 

A. Transparency entitled, "Essex Board Measure Table" 

B. Work sheet for each student entitled, "Board Feet" 

C. Several carpenter ! s squares for student use 

D. Table for each student entitled, "Essex Board 
Measure Table" 

V, Suggested Procedure: 

A. Show the students the transparency entitled, "Essex 
Board Measure Table. 11 

B. Hold up a carpenter ! s square and show them where 
the table is located. 

C. Show the students, using the transparency, how to 
read "Essex Board Measure Table" as explained 
in the background information. Use example given 
there. 

D. Show the students how to find: 

1. the number of board feet which is a board longer 
than 15* 

2, the number of board feet in a board 2", 3", etc. 
thick 

E. Explain to the students why 6* and 12 1 lengths of boards 
are not on the table. 

F. Hand out the work sheets and table,, 

G. Tell the student to complete work sheet using table. 
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BOARD FEET 

Directions: Use your "Essex Board Feet Table 11 to find the number 

of board feet in each of the following boards. 



Board Size 


Number of Board Feet 


i. 


1" x 6" x 8' 




2. 


1" x 10" x 10' 




3. 


1" x 4" x 8' 




4. 


1" x 8" x 14' 




5. 


1" x 12" x 15' 




6. 


1" x 6" x 17' 




7. 


1" x 10" x 12' 




8. 


1 11 x 4 M x 26 1 




9. 


1" x 8" X 35' 




10. 


1" x 12" x 18' 




11. 


2" x 6" x 18' 




12. 


2" x 10" x 31' 




13. 


2" x 4" x 23’ 




14. 


3" x 8" x 9' 




15. 


4" x 12" x 11' 




16. 


6" x 6" x 13' 




17. 


2" x 10" x 14' 




18. 


1 

lT"x4"x 9' 




19- 


3 

3 " x 8" x 8' 




20. 


4 :zr" x 12' x 6' 
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I. Activity: The Brace Measure Table 

II. Objective: The student should be able to: 

Use the brace measurement table to find the length 
of br aces 

III. Background Information: 

A. The brace measure table appears on the back of the 
tongue of the carpenter*s square and gives the lengths 
of braces that are commonly used To find the lengths 
of braces it is necessary first to know the length of 
two sides of a square. 

B, On the brace table, note the same figures appearing 
one above another. These represent the sides of 

the square. The figure to the right and between them 
represent the length of a brace. For example, 

24 94 

— 33 — means that a square having a side of 24 n or 
^ 24* long has a diagonal (brace) 33. 94" or 33. 94* long. 

IV. Materials: 

A. Transparency entitled, "The Brace Measure Table" 

B. Work sheet entitled, "Brace Yourself" 

C. Chart entitled, "The Brace Measure Table" 

V, Suggested Procedure: 

A. Show the students the brace table using transparency 
entitled, "The Brace Measure Table. " 

B. Show the students where the brace table is located by 
holding up a carpenter ! s square. 

C. Show the students how to read the brace table using 
transparency and example problem given in the 
background. 

D. Hand out work sheet and have students complete it. 
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BRACE YOURSELF 



f 

v 



( 



Directions: Compute <the length of the following braces using your table. 



Side of a Square 


.Length of Brace 


i. 


24" 




2. 


30" 




3. 


42" 




4. 


51 ! 




5. 


36" 




6. 


27" 




7. 


60" 




8. 


54» 




9. 


45" 




10. 


33" 




11. 


39" 




12. 


48" 




13. 


42" 




14. 

1 


A rectangle with a 
width of 18 M and a 
length of 24 11 





O 
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I. Activity: To Bisect an Angle 

II. Objective: The student should be able to: 

Bisect an angle using a carpenter's square 



III. Background Information: 



IV. 



To bisect an angle with a carpenter's square, measure the 
same distance on each side of the angle from the vertex. 
Place the square so that the body and tongue have the same 
measurement as shown in the figure below. The vertex 
or heel of the square will then be on the bisector of the angle. 
Mark this point and join it to the vertex of the angle with a 



straight line. 



/V 



c ' 

v\ 






y 



y 



X 






Materials : 



V 



/ 



A. Several carpenter's squares for student use 

B. A six-inch scale for each student 

C. A compass for each student 

D. Work sheet, with angles drawn on it to be bisected, 
for each student 



V. Suggested Procedure: 

A. Hand out six-inch scales. 

B. Have students get out sheet of paper. 

C. Show students how to bisect an angle with compass 
and straightedge. 

D. Hand out work sheet and have student bisect three angles 
using this method. 
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E. Using six-inch scale and a sheet of paper, have students 
mark off eighth inch divisions along adjacent edges of 
paper starting from the same corner. This will be their 
carpenter* s square. 

F. Show them how to bisect an angle using a carpenter *s 
square. 

G. Show them how to bisect an angle using their carpenter* s 
square. 

H. Have students complete work sheet. 

I. A good follow-up activity for bisecting an angle v/ould 
be have* the students (in groups) bisect angles on the 
chalkboard using a carpenter *s square. 
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I. Activity: The Octagon Scale 

II. Objective: The student should be able to: 

Use an octagon scale to construct an octagon 



III. Materials: 

A. Transparency entitled, "The Octagon Scale" 
E. Chart entitled, "The Octagon Scale" 

C. Compass or divider for each student 



IV. 




Suggested Procedure: 

A, Have the students draw a 6" square on a sheet of 
paper while you draw' it on a transparency. 

B, Locate the center of each of the four sides of the square. 

C, Show the students the octagon scale using transparency 
and where it is located on the carpenter's square. The 
octagon scale appears on the face side of the tongue. It 
consists of a number of divisions marked along center of 
the tongue, 

D, Hand out student copies of the octagon scale. 

E, Set a pair of dividers or compasses to a width of 6 
spaces on the octagon scale. 

F, Transfer this width to each side of each center point on the 
6" square and mark it. 

G, Connect these marks with straight lines and you have 
an octagon. 

H, Have students draw' 1", 4", 6", 8", and 12" squares 
and construct octagons out of them. 

I, A good follow up activity would be to have students 
construct octagons on the board using compass and 
carpenter's square. 
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Activity: A Mud Calculator 



C 



II. Objectives: The student should be able to: 

A. Find the number of cubic yards of concrete in a given 
figure by formula 

B. Find the number of cubic yards of concrete in a given 
figure using a concrete calculator 

III. Background Information: 

This activity should follow orrbe related to Chapter 13 
in the textbook, "Cubic Measure. " 

IV. Materials: 

A. Concrete calculator for each student 

B. Textbook 

C, Transparency entitled, "Concrete Calculator 11 

D, Work sheet for each student entitled, "A Mud Calculator" 

V, Suggested Procedure: 

A. Review or work problems in text on page 239, #7, 9; 
page 248, #7, 8; and page 250, #13. These problems 
all involve concrete. 

B. Work several example problems such as the following: 

1. You are building a driveway 8* wide 20* long and 
5" thick. How much concrete will it take ? 

2. You are building a porch 15* wide 20 ( long and 4" 
thick. How much concrete will you need? 

3. These problems all involve the formula V ~ i x w x h. 

C. Ask "Do you think a builder would work these problems 
the same way ? 

D. Show the student a concrete calculator and distribute 
them to the class. 
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E. Use the transparency entitled, "Concrete Calculator" 
to show students how it works. 

1. Take first example problem: 

a. locate the thickness (5") on "A" scale 

b. slide the middle until the width (8 1 ) 
on the 11 B" scale coincides with the 
(5") on "A" scale 

c. Locate the length (20 1 ) on the "C" scale 

and the answer is about 2 JL cubic yards 

2 

2. Use the transparency to demonstrate the solution 
to the second example problem. 

F. Hand out work sheet entitled, "A Mud Calculator, " 



c 
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A MUD CALCULATOR 

Directions: You are a cement contractor. One of your responsi- 

bilities is to calculate the amount of cement necessary 
for driveways, proches, sidewalks, and patios. If 
< (Cement costs $15.40 a cubic yard, calculate the cost 
of cement for each of the following jobs. 



Dimensions 


Number of Cubic 
Yards Needed 


Cost for Job 


1. 2" x 3' x 1' 






2. 3" x 1 O' x 4' 




1 


3. 4" x 8' x 9' 






4. 5 " x 1 5 1 x 15" 






5. 3" x 24' x 30' 






6. 5"x90'x41 ! 






7. 4 M x 62, 1 x 52* 






8. 2" x 12' x 72' 






9. 3" x 3 x 8>1' 






10. 5” x 35' x 17' 
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